Nature around us seems endlessly complex. It is human to break down this complexity into fragments that our investigative mind can handle. In the sciences, the artificial subdivision of the natural world results in the formation of disciplines that branch into more and more narrowly defined fields of expertise. The history of the sciences leaves little doubt that this specialization is required for the progress we witness. However, experts, who by definition focus on their respective field, are in constant danger of losing sight of the wider context into which their field of expertise needs to be fitted to make sense. We all need to think outside the box at times to avoid getting trapped in our very own conceptual cage.
In this issue, Savage and colleagues explore the interrelations of phloem physiology and plant ecology. Based on an extensive survey of the existing literature, they show how studies in phloem physiology have promoted, or could promote, the understanding of whole plant function in an ecological context. In doing so, they focus on three broadly defined active research areas: the relationship of water and C fluxes, C fluxes in whole plants and ecosystems, and the role of the phloem in biotic interactions. They then review a case where an increased flow of information in the reverse direction -from ecology to physiology -might help to paint a bigger picture, namely, the function and evolution of different mechanisms of phloem loading. Why is all this important? After all, the connections between the study of phloem cells in which photosynthates are transported on one hand, and the study of carbon fluxes within plants and between plants and their environment on the other are obvious. However, as Savage and coworkers have observed, little research has been conducted to elucidate these connections, and based on our admittedly crude and preliminary investigation of citation networks, we suspect that experts for the cell biology of the phloem rarely cite (and notice?) works from experts in large-scale C fluxes, and vice versa. In this situation, conceptual isolation may occur, in which certain basic assumptions are perceived as self-evident by one group but not by the other. Here, we consider an example in which our own specialization-induced ignorance features prominently.
The cytoplasm in most multicellular organisms with walled cells forms a more or less continuous symplasm because of the incomplete separation of daughter cells in mitosis (Hagemann 1992) . In these organisms, symplasmic diffusion from cell to cell is possible, and cytoplasmic bulk flow may occur where the symplasmic connections between adjacent cells are large enough (Knoblauch & Peters 2010) . Therefore, it is not surprising that networks of sieve elements, cells specialized for the osmotically driven bulk translocation of photosynthates, evolved convergently at least twice (Knoblauch & Peters 2013) . In vascular plants, the biological function of sieve tubes (chains of conducting sieve elements) remained obscure for several decades after their discovery, until Fischer (1885) demonstrated that the slime plugs commonly observed within these tubes were artefacts caused by inappropriate preparation techniques. He interpreted the slime plugs as wounding-induced provisional seals, suggesting a function in preventing losses of energetically expensive photosynthates with the leaking phloem sap. This interpretation seems intuitive and is widely accepted among phloem physiologists today: 'when plants are injured, the sap might leak out, causing the loss of nutrients', and it is the role of the P-proteins that form the slime plugs of the older botanists to prevent this loss by 'blocking damaged sieve elements after injury' (Ernst et al. 2012a) .
Despite its plausibility, the provisional seal hypothesis has its problems. We have argued that plants actually may benefit from increased phloem activity in injured organs, for example, when the injuries are caused by an herbivore, because it is better to relocate expensive photoassimilates to safe organs rather than locking them in doomed ones (Knoblauch et al. 2014) . Because this implies open phloem conduits that we thought would be considered controversial in our field, we had introduced our idea as an iconoclastic speculation (Knoblauch et al. 2014) . We remained unaware of relevant evidence from a neighbouring field until we read the review by Savage and colleagues. In fact, herbivore-induced changes in C and N fluxes in whole plants as well as between plants and the rhizosphere demonstrate that attacked plants can respond in various ways (Frost & Hunter 2008; Schultz et al. 2013) . Plants may increase the sink strength at the attack site to draw materials needed for defense responses from distant sources; in the words of Savage and co-workers, 'wounded and infected tissues often receive an influx of carbon from the phloem'. Alternatively, export rates from attacked parts of the plant may increase or remain high, enabling the bunkering of resources in distant sinks. For example, the export rates of photosynthates from tomato shoots remained unchanged over 4 h after several leaves had been mechanically damaged (Gómez et al. 2012) . Because both response types require active phloem transport, their existence provides no support for the notion that phloem conduits shut down in response to injury. It must be cautioned that the pertinent C-flow studies (reviewed by Schultz et al. 2013 ) lack the morphological resolution to exclude the occurrence of localized blockages of peripheral sieve tube. But when jasmonic acid, which induces wound responses without actual wounding (Thaler et al. 1996) , was applied to individual leaves of two poplar species, the export of photoassimilated C from the same leaves accelerated significantly within 10 to 15 min (Babst et al. 2005) . In any case, our iconoclastic speculation seems to turn into a valid working hypothesis as soon as we take the previously overlooked evidence into account, and this shift encourages new experimental approaches (in analogy to Babst et al. 2005 , for instance) to the riddle of P-protein function.
The function of the P-proteins that form slime plugs is controversial (Froelich et al. 2011; Ernst et al. 2012b; Knoblauch et al. 2014) . The viewpoint one assumes in this debate obviously will depend, among other factors, on whether one accepts the apparent plausibility of the notion that injured plants must close down affected sieve tubes to avoid nutrient loss, or whether one also considers the experimental evidence that demonstrates sustained or even increased C transport rates in injured plants. The latter has been mostly ignored in the Pprotein controversy, which we think indicates conceptual isolation of parts of the phloem physiology community including ourselves. The above discussion shows how the deliberate disregard for conventional boundaries of expertism, exemplified by the review presented in this issue by Savage and colleagues, helps us to step beyond our little boxes and, as these authors hope, 'consider the phloem in a more rigorous ecological and evolutionary framework'.
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